Section 5. Renewable Energy

Renewable energy sources included in the Combined State Energy Data
System (CSEDS) comprise wood, waste, hydroelectric, geothermal, wind,
photovoltaic, solar thermal energy and ethanol. Renewable energy con-
sumption estimates for all sectors are available for 1960 forward.

Ethanol

The transportation sector uses ethanol as an additive to motor gasoline.
Ethanol can be derived from sugar cane, sugar beets, corn, sweet sorghum,
wheat, and other grains. The U.S. total in CSEDS is a series developed by
EIA from monthly reports of field production of oxygenated gasoline and
refinery input of ethanol. The State data series, used to allocate the U.S.
total to the States is based on the U.S. Department of Transportation, Fed-
eral Highway Administration data series published in Highway Statistics,
which represents ethanol consumed in gasohol for 1993 forward and total
gasohol sales in earler years. Ethanol estimates are kept separately in
CSEDS and shown in the SEDR tables to illustrate renewable energy use,
but ethanol consumption is already accounted for within the motor gaso-
line data series. The ethanol data series are identified in CSEDS by the fol-
lowing names (“ZZ” in the variable name represents the two-letter State
code that differs for each State):

ENTRPZZ = ethanol blended into motor gasoline (1993 forward) or
total gasohol sales (1982 through 1992) by State, in thou-
sand gallons; and

ENACPUS = ethanol consumed in the transportation sector in the

United States, in thousand barrels.

The U.S. value, ENACPUS, is allocated to the States in proportion the
Highway Statistics State estimates, ENTRPZZ:

ENTRPUS
ENACPZZ

YENTRPZZ
(ENTRPZZ / ENTRPUS) * ENACPUS

Ethanol is converted to equivalent British thermal units (Btu) by using a
conversion factor of 3.539 Btu per barrel.

ENACBZZ = ENACPZZ * 3.539
ENACBUS =ZXENACBZZ

Data Sources

ENACPUS — Ethanol consumed by the transportation sector in the
United States.

o 1960 through 1980: No data are available. Values are assumed to be
Zero.
e 1981 through 1992:
— 1981, 1984, 1987, and 1989: EIA, Estimates of U.S. Biofuels Con-
sumption 1990, Table 10.
— 1982 and 1983: EIA, CNEAF, estimates.
— 1985, 1986, 1988, and 1991: Values interpolated.
— 1990 and 1992; EIA, Estimates of U.S. Biomass Energy Consump-
tion 1992, Table D1.
e 1993 forward: EIA estimates based on data in the EIA Petroleum
Supply Monthly, Tables 2 and 28.

ENTRPZZ — Ethanol blended into motor gasoline by State.

e 1960 through 1980: Values are set to be zero.

o 1981 through 1992: U.S. Department of Transportation, Federal
Highway Administration, Highway Statistics, Summary to 1995, Table
MF-233GLA.
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e 1993 through 1995: U.S. Department of Transportation, Federal
Highway Administration, Highway Statistics, Summary to 1995, Table
MF-233E, column titled “Total Ethanol Used in Gasohol.”

e 1996 forward: U.S. Department of Transportation, Federal Highway
Administration, Highway Statistics, Table MF-33E, column titled
“Total Ethanol Used in Gasohol.”

Geothermal

Geothermal energy used as direct heat or from heat pumps in the residen-
tial, commercial, and industrial sectors is included in the Combined State
Energy Data System (CSEDS) for 1989 forward. Geothermal energy used
to generate electricity by nonutility power producers is also included in
CSEDS industrial sector from 1989 forward. CSEDS data on energy input
at electric utilities includes geothermal energy for all years, 1960 forward,
and includes imports of electricity from Mexico that are generated from
geothermal energy for 1989 forward These data series are identified in
CSEDS by the following names (“ZZ” in the variable name represents the
two-letter State code that differs for each State):

GECCBZZ = direct use of geothermal energy and heat pumps in the
commercial sector by State, in billion Btu;

GEEOPZZ = electricity produced from geothermal energy at electric
utilities by State, in million kilowatthours;

GEIMPZZ = electricity produced from geothermal energy and im-
ported into the United States by State, in million
kilowatthours;

GEINBZZ = direct use of geothermal energy and heat pumps in the in-

dustrial sector by State, in billion Btu;

GENGPZZ = electricity produced from geothermal energy by nonutility
power producers by State, in million kilowatthours; and
= direct use of geothermal energy and heat pumps in the

residential sector by State, in billion Btu.

GERCBZZ

The U.S. totals for the State-level series are calculated by summing the
State data:

GECCBUS
GEEOPUS
GEIMPUS

2GECCBZZ
2GEEOPZZ
>GEIMPZZ

GEINBUS
GENGPUS
GERCBUS

2GEINBZZ
2GENGPZZ
XGERCBZZ

Electricity imports produced from geothermal energy are added to the elec-
tricity produced from geothermal energy at electric utilities to be shown in
the “Geothermal Energy” column of the State Energy Data Report (SEDR)
tables titled “Energy Input at Electric Utilities.”

GEENPZZ
GEENPUS

= GEEOPZZ + GEIMPZZ
= ZGEENPZZ

To convert electricity produced from geothermal energy from
kilowatthours into comparable British thermal units, a U.S. average factor
that varies by year is used. The values for the factor, GEEOKUS, are
shown in Appendix C, Table C1.

GEEOKUS = factor for converting electricity produced from geothermal
energy from kilowatthours to Btu.

The values for each sector within each State are converted to Btu:

GEEOBZZ = GEEOPZZ * GEEOKUS
GEEOBUS = XGEEOBZZ
GEIMBZZ = GEIMPZZ * GEEOKUS
GEIMBUS = XGEIMBZZ
GEENBZZ = GEEOBZZ + GEIMBZZ
GEENBUS = XGEENBZZ
GENGBZZ = GENGPZZ * GEEOKUS
GENGBUS = ZGENGBZZ

Industrial sector use of geothermal energy is the sum of direct use and heat
pumps and electricity produced by nonutility power producers:

GEICBZZ
GEICBUS

GEINBZZ + GENGBZZ
XGEICBZZ

The State totals for geothermal energy are the sum of the residential, com-
mercial, and industrial sectors’ use and the electric utilities’ geother-
mal-based generation (including imports). The U.S. total is the sum of the
State data.
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GETCBZZ GERCBZZ + GECCBZZ + GEICBZZ + GEENBZZ
GETCBUS = ZGETCBZZ

Additional Note

Geothermal energy from direct use and heat pumps in the residential, com-
mercial, and industrial sectors are from the Oregon Institute of Technology
Geoheat Center. State data for 1989, 1994, 1998 and 1999 are from sur-
veys. U.S. totals for intervening years are estimates. The State data for
1989, 1994, and 1998 are used to estimate the State values for intervening
years by using the following methodology. States with the same value in
two survey years are assigned that value for each intervening year. For
States with increases or decreases in the survey data, the difference is allo-
cated evenly over the intervening years. If a State went from zero to a
value or from a value to zero, it was given zero in the intervening years.
The State data for each intervening year are summed and States with in-
creasing or decreasing values are adjusted until the U.S. total equals the
U.S. total estimated by the Oregon Institute of Technology Geoheat
Center.

Data Sources

GECCBZZ — Direct use and heat pump geothermal energy in the com-
mercial sector.

e 1960 through 1988: No data available. Values assumed to be zero.

e 1989: Lund, John W., Oregon Institute of Technology Geoheat
Center, unpublished tables, (Klamath Falls, Oregon: April 1999),
based on a survey.

e 1990 through 1993: U.S. totals are estimates from the Oregon
Institute of Technology Geoheat Center, unpublished tables. State
data for 1989 and 1994 are used to estimate State values for the
intervening years. For an the explanation of the estimation
methodology, see the “Additional Note” on page 407.

e 1994: Lund, John W., Oregon Institute of Technology Geoheat
Center, unpublished tables, (Klamath Falls, Oregon: April 1999),
based on a survey.

e 1995 through 1997: U.S. totals are from the Oregon Institute of
Technology Geoheat Center, unpublished tables. State data for 1994
and 1998 are used to estimate State values for the intervening years.

For an the explanation of the estimation methodology, see the
“Additional Note” on page 407.

e 1998 and 1999: Lund, John W., Oregon Institute of Technology
Geoheat Center, unpublished tables, (Klamath Falls, Oregon: April
1999 and September 2000), based on a survey and estimations.

GEEOKUS — Factor for converting electricity produced from geother-
mal energy from physical units to Btu.

e 1960 through 1981: Calculated by EIA by weighting the annual
average heat rates of operating geothermal units by the installed
nameplate capacities as reported on Federal Power Commission
Form 12.

e 1982 forward: Estimated annually by the EIA on the basis of an
informal survey of relevant plants.

GEEOPZZ — Electricity produced from geothermal energy at electric
utilities by State.

e EIA, Form EIA-759, “Monthly Power Plant Report,” and
predecessor forms.

GEIMPZZ — Electricity produced from geothermal energy and imported
into the United States by State.

e 1960 through 1988: No data available. Values assumed to be zero.

e 1989 forward: EIA estimates based on data from U.S. Department of
Energy, Fossil Energy, Form FE-781R, “Annual Report of
International Electricity Export/Import Data.”

GEINBZZ — Direct use and heat pump geothermal energy in the indus-
trial sector.

e 1960 through 1988: No data available. Values assumed to be zero.

e 1989: Lund, John W., Oregon Institute of Technology Geoheat
Center, unpublished tables, (Klamath Falls, Oregon: April 1999),
based on a survey.

e 1990 through 1993: U.S. totals are estimates from the Oregon
Institute of Technology Geoheat Center, unpublished tables. State
data for 1989 and 1994 are used to estimate State values for the
intervening years. For an the explanation of the estimation
methodology, see the “Additional Note” on page 407.
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e 1994: Lund, John W., Oregon Institute of Technology Geoheat
Center, unpublished tables, (Klamath Falls, Oregon: April 1999),
based on a survey.

e 1995 through 1997: U.S. totals are from the Oregon Institute of
Technology Geoheat Center, unpublished tables. State data for 1994
and 1998 are used to estimate State values for the intervening years.
For an the explanation of the estimation methodology, see the
“Additional Note” on page 407.

e 1998 and 1999: Lund, John W., Oregon Institute of Technology
Geoheat Center, unpublished tables, (Klamath Falls, Oregon: April
1999 and September 2000), based on a survey and estimations.

GENGPZZ — Electricity produced from geothermal energy by nonutility
power producers by State.

e 1960 through 1988: No data available. Values assumed to be zero.

o 1989 forward: EIA estimates based on data collected on Form
EIA-867, “Annual Nonutility Power Producers Report” and the
Form EIA-860B, “Annual Electric Generator Report—-Nonutility.”

GERCBZZ — Direct use and heat pump geothermal energy in the resi-
dential sector.

e 1960 through 1988: No data available. Values assumed to be zero.

e 1989: Lund, John W., Oregon Institute of Technology Geoheat
Center, unpublished tables, (Klamath Falls, Oregon: April 1999),
based on a survey.

e 1990 through 1993: U.S. totals are estimates from the Oregon
Institute of Technology Geoheat Center, unpublished tables. State
data for 1989 and 1994 are used to estimate State values for the
intervening years. For an the explanation of the estimation
methodology, see the “Additional Note” on page 407.

e 1994: Lund, John W., Oregon Institute of Technology Geoheat
Center, unpublished tables, (Klamath Falls, Oregon: April 1999),
based on a survey.

e 1995 through 1997: U.S. totals are from the Oregon Institute of
Technology Geoheat Center, unpublished tables. State data for 1994
and 1998 are used to estimate State values for the intervening years.
For an the explanation of the estimation methodology, see the
“Additional Note” on page 407.

e 1998 and 1999: Lund, John W., Oregon Institute of Technology
Geoheat Center, unpublished tables, (Klamath Falls, Oregon: April
1999 and September 2000), based on a survey and estimations.

Hydroelectric Power

Electricity produced from hydropower in the industrial sector and by elec-
tric utilities is included in CSEDS for all years. From 1990 forward, data
are available separately for the two types of hydropower—conventional
and pumped storage. Conventional hydroelectric power uses falling water
to drive turbines to produce electricity. With pumped storage hydroelec-
tricity, energy is used to pump water into higher storage areas during
non-peak hours so that it can be released to drive turbines during times of
peak electricity demand. Because pumped storage hydroelectricity uses
energy, it is not considered a renewable energy source; however, it is dis-
cussed in this chapter with other hydropower. The industrial sector in-
cludes estimates of hydroelectricity generation by industries for their own
use for all years, as well as generation by nonutility power producers for
sale in 1989 forward as collected on the Form EIA-867, “Annual
Nonutility Power Producers Report” and the Form EIA-860B, “Annual
Electric Generator Report—Nonutility.” Data on electric utilities’ use of
hydropower are collected on the Form EIA-759, “Monthly Power Plant
Report.” CSEDS hydroelectricity data also include electricity imports and
exports traded with Canada that are generated from hydropower.

The hydroelectric data series included in CSEDS are identified by the fol-
lowing names (“ZZ” in the name represents the two-letter State code that
differs for each State):

HVEOPZZ = electricity produced by conventional hydroelectric power

at electric utilities, in million kilowatthours;

electricity produced by pumped storage hydroelectric

power at electric utilities, in million kilowatthours;

HVATPZZ = electricity produced by conventional hydroelectric power
at nonutility power producers by State, in million
kilowatthours;

HPATPZZ = electricity produced by pumped storage hydroelectric
power at nonutility power producers, by State, in million
kilowatthours;

HPEOPZZ
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HYIMPZZ = electricity produced from hydroelectric power and im-
ported into the United States, by State, in million kilo-
watthours; and

HYEXPZZ = electricity produced from hydroelectric power and ex-
ported from the United States, by State, in million kilo-
watthours.

The U.S. value for each of the series is the sum of the State data.
Total electricity produced from hydropower at electric utilities and at

nonutility power producers is calculated as the sum of conventional and
pumped storage hydroelectric power.

HYEOPZZ = HVEOPZZ + HPEOPZZ
HYATPZZ = HVATPZZ + HPATPZZ
HYEOPUS = XHYEOPZZ
HYATPUS = XHYATPZZ

Hydroelectric-based electricity that is imported and exported across U.S.
borders is added to the electric utility hydroelectric generation and shown
in the “Hydroelectric Power” column of the State Energy Data Report
(SEDR) tables titled “Energy Input at Electric Utilities.”

HYENPZZ
HYENPUS

HYEOPZZ + HYIMPZZ - HYEXPZZ
YHYENPZZ

Additional calculations are made to estimate the renewable portion of
hydroelectric power at electric utilities, i.e., excluding hydroelectricity pro-
duced from pumped storage:

HVENPZZ
HVENPUS

HVEOPZZ + HYIMPZZ - HYEXPZZ
XHVENPZZ

Electricity produced from hydroelectric power is converted from
kilowatthours into Btu by using a conversion factor that is the U.S. average
heat content of fossil fuels consumed at steam-electric power plants,
FFEOKUS. The annual values for this factor are shown in Appendix C,
Table C1.

HVATBZZ = HVATPZZ * FFEOKUS

HPATBZZ = HPATPZZ * FFEOKUS
HYATBZZ = HVATBZZ + HPATBZZ

HPEOBZZ = HPEOPZZ * FFEOKUS
HVEOBZZ = HVEOPZZ * FFEOKUS
HYEOBZZ = HPEOBZZ + HVEOBZZ

HYIMBZZ HYIMPZZ * FFEOKUS
HYEXBZZ HYEXPZZ * FFEOKUS
HYENBZZ = HYEOBZZ + HYIMBZZ - HYEXBZZ
HVENBZZ = HVEOBZZ + HYIMBZZ - HYEXBZZ

The U.S. value for each of the series is the sum of the State data.

Total hydroelectricity consumption for each State is the sum of the electric
utilities generation (plus imports and minus exports) and the nonutility
power producers generation:

HYTCPZZ = HYENPZZ + HYATPZZ
HYTCPUS YHYTCPZZ

HYTCBZZ = HYENBZZ + HYATBZZ
HYTCBUS >HYTCBZZ

Data Sources

FFEOKUS — Fossil fuel steam-electric power plant conversion factor.

e 1960 through 1988: Estimated by EIA as the weighted annual
average heat rate for fossil-fueled steam-electric plants in the United
States as published in the EIA, Electric Plant Cost and Power Production
Expenses 1991, Table 9.

o 1989 forward: Calculated annually by EIA on the basis of data from
Form EIA-767 “Steam-Electric Plant Operation and Design Report.”

HPATPZZ — Electricity produced from pumped storage hydropower at
industrial facilities by State.
e 1960 through 1988: No data available. Assumed to be zero.
e 1989 forward: EIA estimates based on data collected on Form
EIA-867, “Annual Nonutility Power Producers Report” and the
Form EIA-860B, “Annual Electric Generator Report-Nonutility.”
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HPEOPZZ — Electricity produced from pumped storage hydropower at
electric utilities by State.
e 1960 through 1989: Included in conventional hydroelectric power.
e 1990 forward: EIA, Form EIA-759, “Monthly Power Plant Report.”

HVATPZZ — Electricity produced from conventional hydropower at in-
dustrial facilities by State
e 1960 through 1978: Federal Power Commission, Form 4, “Monthly
Power Plant Report.”
e 1979 and 1980: EIA estimates based on previous years’ data.
e 1981 through 1988: No data available. The 1980 data are repeated
for each year.
o 1989 forward: EIA estimates based on data collected on Form
EIA-867, “Annual Nonutility Power Producers Report” and the
Form EIA-860B, “Annual Electric Generator Report—-Nonutility.”

HVEOPZZ — Electricity produced from conventional hydropower at
electric utilities (includes pumped storage hydroelectric power through
1989) by State.

e 1960 through 1977: Federal Power Commission, News Release,
“Power Production, Fuel Consumption, and Installed Capacity
Data.”

o 1978 through 1980: EIA, Energy Data Reports, “Power Production,
Fuel Consumption and Installed Capacity Data.”

o 1981 through 1989: EIA, Form EIA-759, “Monthly Power Plant
Report,” and predecessor forms. Published data rounded to
gigawatthours in the following reports:
— 1981 through 1985: EIA, Electric Power Annual 1985, Table 6.
— 1986 and 1987: EIA, Electric Power Annual 1987, Table 18.
— 1988 and 1989: EIA, Electric Power Annual 1989, Table 14.

o 1990 forward: EIA, Form EIA-759, “Monthly Power Plant Report.”

HYEXPZZ — Electricity produced from hydroelectric power and
exported from the United States by State.
e 1960 through 1988: Assumed to be equal to total electricity exports
(ELEXPZZ).
o 1989 forward: EIA estimates based on data from Natural Resources
Canada and the National Energy Board of Canada.

HYIMPZZ — Electricity produced from hydroelectric power and im-
ported into the United States by State.

e 1960 through 1988: Assumed to be equal to total electricity imports
(ELIMPZZ).

o 1989 forward: EIA estimates based on data from Natural Resources
Canada and the National Energy Board of Canada.

Solar

Estimates of solar energy use for the residential and commercial sectors
combined and the industrial sector are included in the Combined State
Energy Data System (CSEDS) for 1989 forward. Generation of electricity
by electric utilities from solar energy sources is included in CSEDS for
1984 forward.

Residential/Commercial Sector

Solar thermal energy use in the residential and commercial sectors com-
bined in the United States is estimated by EIA in billion Btu and published
in the EIA Annual Energy Review for 1989 forward. A State-level series for
allocating the U.S. total to the States is developed by EIA from accumu-
lated data on shipments of solar thermal collectors to States, measured in
square feet, as collected on the EIA Form CE-63A, “Annual Solar Ther-
mal Collector Manufacturers Survey,” and predecessor surveys. The data
are published for recent years in the EIA Renewable Energy Annual. The as-
sumption is made that the retirement/replacement period for solar thermal
collectors is 20 years. The data series are identified in CSEDS by the fol-
lowing names (“ZZ” in the variable name represents the two-letter State
code that differs for each State):

SOTTPZZ = shipments of solar thermal energy collectors, in square

feet, and
SOHCBUS = energy produced by solar thermal and photovoltaic
energy collectors in the residential and commercial sec-

tors combined, in billion Btu.
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The U.S. total of the allocating series is calculated as the sum of the State
data and the U.S. total residential/commercial solar energy is allocated to
the States as follows:

SOTTPUS
SOHCBZZ

= XSOTTPZZ
= (SOTTPZZ / SOTTPUS) * SOHCBUS

Industrial Sector and Electric Utilities

Estimates of electricity produced from photovoltaic and solar thermal
energy sources by nonutility power producers are included in the CSEDS
industrial sector for 1989 forward from data collected on the Form
EIA-867, “Annual Nonutility Power Producers Report.” and the Form
EIA-860B, “Annual Electric Generator Report—-Nonutility.” Electric utili-
ties’ generation from solar sources are included for 1984 forward as col-
lected on the Form EIA-759, “Monthly Power Plant Report.” The data
series are identified in CSEDS by the following names (“ZZ” in the vari-
able name represents the two-letter State code that differs for each State):

SOEOPZZ = electricity produced from photovoltaic and solar thermal
energy sources at electric utilities, by State, in million
kilowatthours; and

= electricity produced from photovoltaic and solar thermal
energy sources by nonutility power producers, by State, in
million kilowatthours.

SOICPZZ

U.S. totals for these series are calculated as the sum of the State data:

SOEOPUS
SOICPUS

XSOEOPZZ
XSOICPZZ

Electricity produced from photovoltaic and solar thermal energy at electric
utilities is converted from kilowatthours to Btu by using a conversion fac-
tor that is the U.S. average heat content of fossil fuels consumed at
steam-electric power plants, FFEOKUS. The annual values for this factor
are shown in Appendix C, Table C1.

SOEOBZZ
SOEOBUS

SOEOPZZ * FFEOKUS
XSOEOBZZ

SOICBZZ SOICPZZ * FFEOKUS
SOICBUS = XSOICBZZ

Totals

Each State’s total use of photovoltaic and solar thermal energy sources is
the sum of the sectors’ values, and the U.S. total is the sum of the States’
totals:

SOTCBZZ = SOHCBZZ + SOICBZZ + SOEOBZZ
SOTCBUS YSOTCBZZ

Data Sources

FFEOKUS — Fossil fuel steam-electric power plant conversion factor.

e 1960 through 1988: Estimated by EIA as the weighted annual
average heat rate for fossil-fueled steam-electric plants in the United
States as published in the EIA, Electric Plant Cost and Power Production
Expenses 1991, Table 9.

o 1989 forward: Calculated annually by EIA on the basis of data from
Form EIA-767 “Steam-Electric Plant Operation and Design Report.”

SOEOPZZ — Electricity produced from solar thermal energy sources at
electric utilities by State.
e 1960 through 1983: No data available. Values are assumed to be
Zero.
o 1984 forward: EIA, Form EIA-759, “Monthly Power Plant Report.”

SOHCBUS — Electricity produced from solar thermal energy sources in
the residential and commercial sectors in the United States.

e 1960 through 1988: No data available. Values are zero.

o 1989 forward: EIA, Annual Energy Review 1999, Table 10.2.

SOICPZZ — Electricity produced from solar thermal energy sources in
the industrial sector by State.

e 1960 through 1988: No data available. Values are assumed to be
Zero.
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e 1989 forward: EIA estimates based on data collected on Form
EIA-867, “Annual Nonutility Power Producers Report” and the
Form EIA-860B, “Annual Electric Generator Report-Nonutility.”

SOTTPZZ — Electricity produced from solar thermal energy sources in
the residential and commercial sectors combined by State.

e 1960 through 1988: Values are assumed to be zero for consistency
with other EIA reports.

o 1989 forward: Shipments of solar thermal collectors in the United
States, in thousand square feet, for 1974 forward that are collected on
the EIA Form CE-63A, “Annual Solar Thermal Collector
Manufacturers Survey,” are accumulated each year on the basis of the
assumption that the replacement/retirement period for solar thermal
collectors is 20 years. Data for 1974 through 1985 are available for
the U.S. total only. U.S. values are allocated to the States by using an
allocating series that is the simple average of each State’s 1986 and
1987 data. The U.S. data are adjusted to remove Puerto Rico and the
Virgin Islands. California data for 1986 forward are reduced by the
number of high-temperature solar thermal collectors (used at an
electric utility in California).

— State data for 1986 through 1992 used in the accumulated data
series are published in the EIA, Solar Collector Manufacturing Activ-
ity for each year. The table numbers are:

- 1986 through 1988: Table 5.

- 1989: Table 4.

- 1990 through 1992: Table 13.

California data for 1986 through 1992 are reduced by the number
of high-temperature solar thermal collectors shown in the EIA,
Renewable Energy Annual 1995, Table 13.

— 1993 and 1994: EIA, Renewable Energy Annual 1995, Tables 13
and H3.

— 1995: EIA, Renewable Energy Annual 1996, Tables F9 and F10.

— 1996: EIA, Renewable Energy Annual 1997, Tables 16 and 17.

— 1997: EIA, Renewable Energy Annual 1998, Tables 15 and 19.

— 1998: EIA, Renewable Energy Annual 1999, Tables 12 and 16.

— 1999: Data not available. 1998 values used for 1999.

Wind

Wind energy used to produce electricity by nonutility power producers is
included in the CSEDS industrial sector for 1989 forward from data col-
lected on the Form EIA-867, “Annual Nonutility Power Producers
Report” and the Form EIA-860B, “Annual Electric Generator
Report—Nonutility.” Electricity generation from wind energy by electric
utilities is included for 1983 forward as collected on the Form EIA-759,
“Monthly Power Plant Report.” The data are identified in CSEDS by the
following names (“ZZ” in the variable name represents the two-letter State
code that differs for each State):

WYEOPZZ = electricity produced from wind energy at electric utilities,
by State, in million kilowatthours; and

WYICPZZ = electricity produced from wind energy in the industrial
sector, by State, in million kilowatthours.

The U.S. totals are calculated as the sum of the State data:

WYEOPUS =XWYEOPZZ
WYICPUS =XWYICPZZ

Electricity produced from wind energy at electric utilities is converted from
kilowatthours to Btu by using a conversion factor that is the U.S. average
heat content of fossil fuels consumed at steam-electric power plants,
FFEOKUS. The annual values for this factor are shown in Appendix C,
Table C1.

WYEOBZZ = WYEOPZZ * FFEOKUS
WYEOBUS = XWYEOBZZ
WYICBZZ = WYICPZZ * FFEOKUS
WYICBUS = XWYICBZZ

The State and U.S. totals for wind energy are calculated:

WYTCBZZ WYEOBZZ + WYICBZZ
WYTCBUS = XWYTCBZZ
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Data Sources

FFEOKUS — Fossil fuel steam-electric power plant conversion factor.

e 1960 through 1988: Estimated by EIA as the weighted annual
average heat rate for fossil-fueled steam-electric plants in the United
States as published in the EIA, Electric Plant Cost and Power Production
Expenses 1991, Table 9.

e 1989 forward: Calculated annually by EIA on the basis of data from
Form EIA-767 “Steam-Electric Plant Operation and Design Report.”

WYEOPZZ — Electricity produced from wind at electric utilities by
State.

e 1960 through 1982: No data available. Values are assumed to be
Zero.

o 1983 forward: EIA, Form EIA-759, “Monthly Power Plant Report.”

WYICPZZ — Electricity produced from wind in the industrial sector by
State.

e 1960 through 1988: No data available. Values are assumed to be
Zero.

e 1989 forward: EIA estimates based on data collected on Form
EIA-867, “Annual Nonutility Power Producers Report” and the
Form EIA-860B, “Annual Electric Generator Report—-Nonutility.”

Wood and Waste

Different forms of wood and waste are used by each consuming sector.
The residential and commercial sectors burn wood for space heating. The
industrial sector uses combustible industrial by-products and wood chips
for electricity generation and process steam. Electric utilities use wood, in-
dustrial wood waste and waste gas, and municipal waste as cofiring or pri-
mary fuels to produce electricity. Consumption of wood and waste in all
sectors is included in CSEDS for 1960 forward.

Residential Sector

Physical Units

Estimates of wood consumed in the residential sector by State for 1960
through 1979 are from the EIA, Estimates of U.S. Wood Energy Consumption
from 1949 to 1981. For 1980 forward, State estimates are developed from
U.S. totals published in the EIA Annual Energy Review, from Census divi-
sion data collected on the EIA triennial survey, Residential Energy Consump-
tion Survey (RECS) for 1981, 1984, 1987, 1990, 1993, and 1997, and from
U.S. Department of Commerce, Bureau of the Census, annual estimates of
number of housing units per State. The 1981 RECS provides wood con-
sumption data for the national total and Census Regions. For all other
years, RECS provides data for the national total and Census Divisions. In
addition, the survey sample size of the 1993 RECS was large enough to
provide data for California, Florida, New York, and Texas and the 1997
RECS provides data for California, New York, and Texas. Estimates for
the other States in 1993 and 1997, and for all States in the other years are
developed by allocating the U.S. total from the AER to the Census Divi-
sions or Regions in proportion to RECS data. The regional values are then
allocated to the States within the regions in proportion to the Census Bu-
reau housing units per State. Estimates for the years intervening the RECS
surveys are based on the annual U.S. totals from the AER and the State
proportions of the preceding available RECS, i.e., 1982 and 1983 estimates
are based on the State proportions of the 1981 data. On the basis of RECS
data, the assumption is made that no wood is consumed in the residential
sector in Hawaii.

The State data derived above are used in CSEDS as wood consumption in
the residential sector, identified in the system as WDRCPZZ. “ZZ” in the
following variable name represents the two-letter State code that differs for
each State.

WDRCPZZ = wood consumed in the residential sector of each State, in
thousand cords.

The State-level data are summed to a U.S. total:

WDRCPUS = XWDRCPZZ
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British Thermal Units (Btu)

The residential sector data in cords are converted to Btu by using the con-
version factor of 20 million Btu per cord:

WDRCBZZ
WDRCBUS

WDRCPZZ * 20
XWDRCBZZ —

Data Sources

WDRCPZZ — Wood energy consumed by the residential sector by State.

414

1960 through 1979: EIA, Estimates of U.S. Wood Consumption from
1949 to 1981, Table A4. Data published in thousand short tons are
converted to thousand cords by using the factors of one short ton
equals 17.2 million Btu (as published in the footnote of Table A4) and
20 million Btu equal one cord of wood, (as published in EIA,
Household Energy Consumption and Expenditures 1993, page 314.

1980 forward: U.S. totals published in the EIA Annual Energy Review

1999, Table 10.4 are converted from trillion Btu to thousand cords (by

using the factor of 20 million Btu per cord) and allocated to the States

as described below. Hawaii residential wood consumption is
assumed to be zero for all years.

— 1980 through 1983: U.S. Census Region wood consumption in —
thousand cords from Form EIA-457, “1981 Residential Energy
Consumption Survey” is allocated to the States within each Re-
gion in proportion to the U.S. Department of Commerce, Bureau
of the Census, American Housing Survey, “Total Housing Units for
States, July 1, 1981.” This derived 1981 State series is used to al-
locate the AER annual U.S. residential wood consumption to the
States for 1980 through 1983.

— 1984 through 1986: U.S. Census Division wood consumption in
thousand cords from Form EIA-457, “1984 Residential Energy
Consumption Survey” is allocated to the States within each Divi-
sion in proportion to the U.S. Department of Commerce, Bureau
of the Census, American Housing Survey, “Total Housing Units for —
States, July 1, 1984.” This derived 1984 State series is used to al-
locate the AER annual U.S. residential wood consumption to the
States for 1984 through 1986.

— 1987 through 1989: U.S. Census Division wood consumption in
thousand cords from Form EIA-457, “1987 Residential Energy

Consumption Survey” is allocated to the States within each Divi-
sion in proportion to the U.S. Department of Commerce, Bureau
of the Census, American Housing Survey, “Total Housing Units for
States, July 1, 1987.” This derived 1987 series is used to allocate
the AER annual U.S. residential wood consumption to the States
for 1987 through 1989.

1990 through 1992: U.S. Census Division wood consumption in
thousand cords are from Form EIA-457, “1990 Residential
Energy Consumption Survey.” State-level estimates are avail-
able for 1993 for California, Florida, New York, and Texas from
the Form EIA-457, “1993 Residential Energy Consumption Sur-
vey.” Those four States’ percentages of their respective Division
totals in the 1993 survey are applied to the 1990 Census Division
data to derive their 1990 values. Wood consumption by the
other States in each Division is estimated by allocating the re-
maining Division data to the States in proportion to the U.S. De-
partment of Commerce, Bureau of the Census, Internet file
(ST-98-51) “Estimates of Housing Units,...Annual Time
Series,...(includes revised April 1, 1990 census housing...)” col-
umn titled “4/1/90 Census” at http://www.census.gov/popula-
tion/estimates/housing/sthuhh6.txt. This derived 1990 State
series is used to allocate the AER annual U.S. residential wood
consumption to the States for 1990 through 1992.

1993 through 1996: Residential wood consumption data for U.S.
Census Divisions and for California, Florida, New York, and
Texas are from Form EIA-457, “1993 Residential Energy Con-
sumption Survey.” Data for the other States in each Division are
estimated by allocating the remaining Division data to the States
in proportion to the U.S. Department of Commerce, Bureau of
the Census, Internet file (ST-98-51) “Estimates of Housing
Units,...Annual Time Series, July 1, 1991 to July 1, 1998...,” col-
umn titled “7/1/93” at http://www.census.gov/population/esti-
mates/housing/sthuhh6.txt. This derived 1993 State series is
used to allocate the 4AER annual U.S. residential wood consump-
tion to the States for 1993 through 1996.

1997 forward: Residential wood consumption data for U.S. Cen-
sus Divisions and for California, Florida, New York, and Texas
are from Form EIA-457, “1997 Residential Energy Consumption
Survey.” Data for the other States in each Division are estimated
by allocating the remaining Division data to the States in propor-
tion to the U.S. Department of Commerce, Bureau of the
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Census, Internet file (ST-98-51) “Estimates of Housing
Units,...Annual Time Series, July 1, 1991 to July 1, 1998...,” col-
umn titled “7/1/97” at http://www.census.gov/population/esti-
mates/housing/sthuhh6.txt. This derived 1997 State series is
used to allocate the 4AER annual U.S. residential wood consump-
tion to the States for 1997 forward.

Commercial Sector

Physical Units

Estimates of wood consumed in the commercial sector by State for 1960
through 1979 are from the EIA, Estimates of U.S. Wood Energy Consumption
from 1949 to 1981. The data published in thousand short tons are converted
to billion Btu by using the conversion factor of one short ton equals 17.2
million Btu. The assumption was made in that report that wood is con-
sumed in the commercial sector in proportion to consumption in the resi-
dential sector each year. For 1980 forward national level commercial
wood consumption estimates in trillion Btu are from the EIA, Annual
Energy Review. Using the same methodology as for previous years, the na-
tional data are allocated to the States in proportion to residential sector
wood use each year.

The data series derived above are used in CSEDS as estimated wood con-
sumption in the commercial sector, WDCCBZZ. “ZZ” in the variable
names represents the two-letter State code that differs for each State.

WDCCBUS = wood consumed by the commercial sector in the United
States, in billion Btu; and

WDRCPZZ = wood consumed in the residential sector of each State, in
thousand cords.

The national wood value is allocated to the States in proportion to residen-
tial wood series:

WDCCBZZ = (WDRCPZZ / WDRCPUS) * WDCCBUS

British Thermal Units (Btu)

The commercial wood consumption estimates are converted from Btu to
cords by using the conversion factor of 20 million Btu per cord:

WDCCPZZ WDCCBZZ / 20
WDCCPUS = ZWDCCPZZ

Data Sources

WDCCBUS — Wood consumed by the commercial sector in the United
States.
o 1960 through 1979: EIA, Estimates of U.S. Wood Energy Consumption
from 1949 to 1981, Table A7. Data published in thousand short tons
are converted to Btu using the factor of one short ton equals 17.2
million Btu (as stated in the footnote of Table A7).
e 1980 forward: EIA, data in billion Btu shown in trillion Btu in the
Annual Energy Review 1999, Table 10.4.

WDRCPZZ — Wood energy consumed by the residential sector by State.
See sources on page 414.

Industrial Sector

Industrial sector wood and waste consumption estimates by State for 1960
through 1979 are from the EIA, Estimates of U.S. Wood Energy Consumption
from 1949 to 1981. The data, published in thousand short tons, are con-
verted to billion Btu using the factor 1 short ton equals 17.2 million Btu.

Estimates for 1980 through 1995 are based on a national-level data series
published for 1989 forward in the EIA, Annual Energy Review (AER). Na-
tional wood and waste consumption by type is collected by Standard In-
dustrial Code (SIC) on the EIA triennial survey Form EIA-846,
“Manufacturing Energy Consumption Survey” (MECS) for 1985, 1988,
1991, and 1994. The assumption is made that wood and waste use in the
manufacturing sector occurs primarily in the industries included in SIC
series 2421 (sawmills and planing mills), 2511 (wood household furniture),
2621 (paper mills), 2046 (wet corn milling), and 2061 (raw cane sugar).
The amount of wood and waste consumed by each of the SIC groups of
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industries is estimated from the MECS data, and the MECS proportions
are used to allocate the U.S. totals from the AER to SIC groups for each
year. The SIC annual subtotals are allocated to the States using State-level
data on the value added in manufacturing processes for each of the SIC
series published in the U.S. Department of Commerce, Bureau of the Cen-
sus, Census of Manufactures, Industry Series, for 1982, 1987, and 1992.

Estimates for 1996 forward use the same methodology described in the
previous paragraph with the exception that the Bureau of the Census 7997
Economic Census uses North American Industry Classification System
(NAICS) instead of Standard Industrial Codes. Some categories used in
CSEDS estimations are directly comparable (NAICS 311221 to SIC 2046,
NAICS 311311 to SIC 2061, and NAICS 322130 to SIC 2631), some are
closely (over 97 percent) comparable (NAICS 337122 to SIC 2511 and the
sum of NAICS 321113 and 321912 to SIC 2421), and one is roughly (74
percent) comparable (NAICS 322121 to SIC 2621). The discontinuity in
these State allocating series is not significant in light of the broad assump-
tions of the estimation methodology.

For 1989 forward, State-level data on wood and waste consumption by
nonutility power producers are available from the Form EIA-867, “Annual
Nonutility Power Producer Report” and the Form EIA-860B, “Annual
Electric Generator Report—Nonutility.” These data are used with the man-
ufacturing data to estimate total industrial sector wood and waste con-
sumption for each State.

Industrial wood and waste data series are identified in CSEDS by the fol-
lowing names (“ZZ” in the variable name represents the two-letter State
code that differs for each State):

WWATBZZ = electricity produced from wood and waste by nonutility
power producers in each State, in billion Btu; and

WWINBZZ = wood and waste consumed by the manufacturing portion
of the industrial sector of each State, in billion Btu.

The U.S. total of the State series is calculated as the sum of the State data:

WWATBUS = EWWATBZZ
WWINBUS WWINBZZ

The total industrial sector is calculated as the sum of consumption by non-
utilities and the manufacturing sector:

WWICBZZ
WWICBUS

WWINBZZ + WWATBZZ
SWWICBZZ

There are no comparable physical units because industrial wood and waste
consumption is measured in a variety of units (e.g., tons, cubic feet, and
kilowatthours).

Data Sources

WWATBZZ — Wood and waste consumed by nonutility power produc-
ers by State.
e 1960 through 1988: No data available. Values are assumed to be
Zero.

1989 forward: EIA estimates based on data collected on Form EIA-867,
“Annual Nonutility Power Producers Report” and the Form EIA-860B,
“Annual Electric Generator Report—-Nonutility.”

WWINBZZ — Wood and waste consumed by the manufacturing sector
by State.

o 1960 through 1979: EIA, Estimates of U.S. Wood Energy Consumption
from 1949 to 1981, Table A10. Data published in thousand short tons
are converted to Btu by using the factor of one short ton equals 17.2
million Btu (as published in the footnote of Table A10).

e 1980 forward: EIA estimates developed by using three data sources.
U.S. totals for each year are as published for selected years in the
EIA, Annual Energy Review 1998 (AER), Table 10.3.

— 1980 through 1985: U.S. totals from the AER are allocated to
Standard Industrial Code (SIC) groups 20, 24, 25, and 26 based
on data from the EIA “Manufacturing Energy Consumption Sur-
vey 1985 (MECS),” Table 3. These SIC subtotals are allocated
to the States using State-level series from the U.S. Department of
Commerce, Bureau of the Census, 1982 Census of Manufactures,
Table 2, column titled “Value Added by Manufacture,” from the
publications for Industry 2061 Raw Cane Sugar, Industry 2046
Wet Corn Milling, Industry 2421 Sawmills and Planing Mills, In-
dustry 2511 Wood Household Furniture, Industry 2621 Paper
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Mills, and Industry 2631 Paperboard Mills. The State values for
each of the four SIC groups are summed to derive State total
wood and waste industrial consumption estimates.

1986 through 1989: U.S. totals from the AER are allocated to
Standard Industrial Code (SIC) groups 20, 24, 25, and 26 based
on data from the EIA “Manufacturing Energy Consumption Sur-
vey 1988 (MECS),” Tables 2 and 18. These SIC subtotals are al-
located to the States using State-level series from the U.S.
Department of Commerce, Bureau of the Census, 1987 Census of
Manufactures, Table 2, column titled “Value Added by Manufac-
ture,” from the publications for Industry 2061 Raw Cane Sugar,
Industry 2046 Wet Corn Milling, Industry 2421 Sawmills and
Planing Mills, Industry 2511 Wood Household Furniture, Indus-
try 2621 Paper Mills, and Industry 2631 Paperboard Mills. The
State values for each of the four SIC groups are summed to de-
rive State total wood and waste industrial consumption
estimates.

For 1989 only, State-level data on wood and waste consumption
by nonutility power producers are available from the Form
EIA-867, “Annual Nonutility Power Producer Report” in billion
Btu. These nonutility State data are summed and subtracted
from the AER U.S. total. The remaining value is assumed to be
the manufacturing sector and is allocated to the States using the
method above. The State values for each of the four SIC groups
and the nonutilities are summed to derive State total wood and
waste industrial consumption estimates.

1990 through 1993: State-level data on wood and waste con-
sumption by nonutility power producers from the Form EIA-867,
“Annual Nonutility Power Producer Report” in billion Btu are
summed and subtracted from the AER U.S. total. The remaining
national value is allocated to Standard Industrial Code (SIC)
groups 20, 24, 25, and 26 based on unpublished data from the
ETA “Manufacturing Energy Consumption Survey 1991
(MECS).” SIC groups 20 and 26 are grouped as “Other” in
MECS 1991. The proportions of those two groups in the 1988
and 1994 MECS are averaged and used to estimate the breakout
for 1991. These SIC subtotals are allocated to the States using
State-level series from the U.S. Department of Commerce, Bu-
reau of the Census, 1992 Census of Manufactures, Table 2, column
titled “Value Added by Manufacture,” from the publications for
Industry 2061 Raw Cane Sugar, Industry 2046 Wet Corn

Milling, Industry 2421 Sawmills and Planing Mills, Industry
2541 Wood Partitions and Fixtures, and Industry 2621 Paper
Mills. The State values for each of the four SIC groups and the
nonutilities are summed to derive State total wood and waste in-
dustrial consumption estimates.

1994 and 1995: State-level data on wood and waste consump-
tion by nonutility power producers from the Form EIA-867,
“Annual Nonutility Power Producer Report” in billion Btu are
summed and subtracted from the AER U.S. total. The remaining
national value is allocated to Standard Industrial Code (SIC)
groups 20, 24, 25, and 26 based on data from the EIA “1994
Manufacturing Energy Consumption Survey (MECS), Table
A7.” These SIC subtotals are allocated to the States using
State-level series from the U.S. Department of Commerce, Bu-
reau of the Census, 1992 Census of Manufactures, Table 2, column
titled “Value Added by Manufacture,” from the publications for
Industry 2061 Raw Cane Sugar, Industry 2046 Wet Corn
Milling, Industry 2421 Sawmills and Planing Mills, Industry
2511 Wood Household Furniture, Industry 2621 Paper Mills,
and Industry 2631 Paperboard Mills. The State values for each
of the four SIC groups and the nonutilities are summed to derive
State total wood and waste industrial consumption estimates.
1994 forward: State-level data on wood and waste consumption
by nonutility power producers from the Form EIA-867, “Annual
Nonutility Power Producer Report” or Form EIA-860B,
“Annual Electric Generator Report—Nonutility” in billion Btu
are summed and subtracted from the AER U.S. total. The re-
maining national value is allocated to Standard Industrial Code
(SIC) groups 20, 24, 25, and 26 based on data from the EIA
“1994 Manufacturing Energy Consumption Survey (MECS),
Table A7.” These SIC subtotals are allocated to the States using
State-level series from the U.S. Department of Commerce, Bu-
reau of the Census, 1997 Economic Census. In the Economic Census
the SIC groupings for the State data are replaced by North Amer-
ican Industry Classification System (NAICS) industry groups.
The two industry classification systems are not identical, but
NAICS groups are chosen that compare with SIC categories as
closely as possible. The State series are from Table 2, column
titled “Value Added by Manufacture,” from the publications for
NAICS Industry 311311 Sugar Cane Mills, Industry 311221 Wet
Corn Milling, Industry 321113 Sawmills, Industry 321912 Cut
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Stock, Resawing Lumber, and Planing, Industry 337122
Nonupholstered Wood Household Furniture Manufacturing, In-
dustry 322121 Paper Mills, and Industry 322130 Paperboard
Mills. The State values for each of the four NAICS group subto-
tals and the nonutilities are summed to derive State total wood
and waste industrial consumption estimates.

Electric Utilities

Electric utilities’ generation of electricity from wood and waste energy, by
State, are available combined from 1960 through 1981 and separately from
1982 forward from the Form EIA-759, “Monthly Power Plant Report.”
The data series are identified in CSEDS by the following names (“ZZ” in
the variable name represents the two-letter State code that differs for each
State):

WDEOPZZ = electricity produced from wood energy sources at electric
utilities in each State (included in waste energy for 1960
through 1981), in million kilowatthours; and

WSEOPZZ = electricity produced from waste energy sources at electric

utilities in each State (includes wood energy for 1960
through 1981), in million kilowatthours.

The U.S. totals are calculated as the sum of the State data, and wood and
waste are summed to provide a total (WW) value:

WDEOPUS = XWDEOPZZ
WSEOPUS = XWSEOPZZ
WWEOPZZ = WDEOPZZ + WSEOPZZ
WWEOPUS = EWWEOPZZ

Electricity produced from wood and waste sources is converted into Btu by
use of a conversion factor that is the U.S. average heat content of fossil fu-
els burned at steam-electric power plants, FFEOKUS. The annual values
for this factor are shown in Appendix C, Table C1.

WDEOBZZ
WDEOBUS

WDEOPZZ * FFEOKUS
XWDEOBZZ

WSEOBZZ WSEOPZZ * FFEOKUS
WSEOBUS = XWSEOBZZ

WWEOBZZ = WDEOBZZ + WSEOBZZ
WWEOBUS = XWWEOBZZ

Data Sources

WDEOPZZ — Electricity produced from wood energy sources at electric
utilities by State.
e 1960 through 1981: Data included in waste energy sources, see
WSEOPZZ.
o 1982 forward: EIA, Form EIA-759, “Monthly Power Plant Report.

WSEOPZZ — Electricity produced from waste energy sources at electric
utilities by State.
e 1960 forward: EIA, Form EIA-759, “Monthly Power Plant Report”
(includes wood energy sources from 1960 through 1981).

FFEOKUS — Fossil fuel steam-electric power plant conversion factor.

e 1960 through 1988: Estimated by EIA as the weighted annual
average heat rate for fossil-fueled steam-electric plants in the United
States as published in the EIA, Electric Plant Cost and Power Production
Expenses 1991, Table 9.

o 1989 forward: Calculated annually by EIA on the basis of data from
Form EIA-767 “Steam-Electric Plant Operation and Design Report.”

Totals

State total consumption of wood and waste is calculated as the sum of the
consumption in the residential, commercial, and industrial sectors as well
as consumption at electric utilities. The U.S. total is the sum of the State
data:

WWTCBZZ
WWTCBUS

WDRCBZZ + WDCCBZZ + WWICBZZ + WWEOBZZ
SWWTCBZZ
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Additional Calculations

Additional calculations are made in CSEDS to aggregate some data series
to be shown in the tables of this report. Geothermal, wind, photovoltaic,
and solar thermal energy sources are combined to be shown in the “Other”
column in tables titled “Energy Consumption Estimates by Source.”
Those renewable sources and nuclear-electric power are combined to be
shown in the “Other” column in tables titled “Industrial Energy Consump-
tion Estimates.” The variables are calculated for each State and the United
States in billion Btu as follows:

GOTCBZZ = GETCBZZ + SOTCBZZ + WYTCBZZ

GOTCBUS = :XGOTCBZZ

GOICBZZ = GEICBZZ + SOICBZZ + WYICBZZ + NUATBZZ
GOICBUS = XGOICBZZ

Wind, photovoltaic, and solar thermal energy sources are combined to be
shown in the “Other” column in tables titled “Estimates of Energy Input at
Electric Utilities.” The variables are calculated for each State and the
United States in million kilowatthours and billion Btu as follows:

WNEOPZZ
WNEOPUS

WYEOPZZ + SOEOPZZ
XWNEOPZZ

WNEOBZZ
WNEOBUS

WYEOBZZ + SOEOBZZ
XWNEOBZZ

Renewable Energy Total

Renewable energy subtotals for each consuming sector in thousand Btu
can be calculated for 1989 forward by using the same formulas for each
State and the U.S. totals. Renewable energy subtotals can also be calcu-
lated in physical units for the transportation sector (thousand barrels) and
electric utilities (million kilowatthours).

RERCB = WDRCB + GERCB + SOHCB

RECCB = WDCCB + GECCB

REICB = GEICB + HVATB + SOICB + WWICB + WYICB
REACP = ENACP

REACB = ENACB

REEOP = HVENP + GEENP + WWEOP + WNEOP
REEOB = HVENB + GEENB + WWEOB + WNEOB
RETCB = RERCB + RECCB + REICB + REACB + REEOB
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